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Early warning....resource allocation…. Infrastructure Design 



“Communities across the country are becoming more vulnerable to severe 
events. The question of our time is not IF the next big event(s) will happen, 
but WHEN, and WHAT blow it will deliver to our society and economy. 
–-Equip our communities with information, products, services, 
and tools that allow them to become more resilient. ”   

  
  Kathryn D. Sullivan, NOAA Administrator April 2014  

 

Forward? 



Three major tasks under NIDIS   

(Public Law  109-430, 2006; 113-086, 2014)  

“Enable the Nation to move from a reactive to a more 
proactive approach to managing drought risks and impacts” 
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(I)    Provide effective drought early warning systems  
 (a) collect and integrate key indicators of drought severity and impacts;  and (b) 
produce timely information that reflect local, regional, and State differences;  

 
(II)   Coordinate and integrate as practicable, Federal 

research and monitoring in support of a drought early 
warning system-including research relating to the role of extreme weather events 
and climate variability in drought. 

 
 

(III)  Build upon existing forecasting and assessment 
programs and partnerships 

 





The development and delivery of a forecast,   
projection…. AND ……..  
  
 
The systematic collection and analysis of relevant 
information about and coming from areas of impending risk 
that:  

(a)  Inform the development of strategic responses to 
anticipate risks and opportunities and their evolution; 
and 

(b)  Communicate options to critical actors for the purposes 
of decision-making and response 

 
An “investment” not an “expenditure” 

  What is an early warning system?  



“The term “climate information system” describes a systematic 
approach for coordinating the development, archiving, and use 
of such climate information by decision makers, with defined 
roles for federal agencies and nonfederal entities such as 
academic institutions”  
 
A climate information system  
•  coherently organizes different types of climate information 
•  facilitates technical assistance to help decision makers 

understand how to integrate climate information into their 
planning processes 

 
(GAO, 2015) 





NIDIS		Partnerships		
(Federal,	States,	Tribes,	Private)	

Monitoring & Forecasting 
Drought and Flood Impacts 

Assessments and Scenarios 

Communication and Outreach Engaging Preparedness &  
Adaptation 

Drought Early Warning 

 Information 

Systems 
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Hydrological 

Agricultural 

Meteorological 

Socio-economic 

Hydrological 

Agricultural 

Meteorological 

Socio-economic 

Network coordination, Integrated Information (monitoring, forecasting, risk 
assessment), Drought risk management (capacity, communication  

(e.g. outlook forums) and planning) 

Governance Attributes: Agility, Alignment, Adaptability 

Regional 
Scale 
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February 2016 
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“Climate Extreme Drought To Extreme Flood: 
Weather Whiplash Hits The Midwest” 

Weather Underground Climate Guest Contributor Apr 19, 2013 
 NIDIS Reauthorization P.L. 113-086,  2014  
“include research relating to the role of extreme weather 
events and climate variability in drought” 
   

2010-12:  First time U.S. corn yield fell 
three years in a row since 1928-30 (USDA) 



Memorandum of Understanding  
Between the Western Governors' Association  

and the National Oceanic and Atmospheric Administration 
  

             Collaboration on Drought, Flooding, and Wildfire Preparedness:  
Sharing Information and Building Resilience in Planning for Extreme Events 

  
June 9, 2014 

Colorado Springs, Colorado 



PL109-430 
$$ 

Reauth  
Hearing 

Shift 18-24 mths to the right-
delay in funding  



Information systems under  
changing  
weather and climate extremes 



Crisis Management 

• Investments 
– Costly + costs of inaction 
– Repeat past mistakes 

• Post-impact 
– e.g. Drought relief 

• Treats the symptoms of 
vulnerability, i.e., impacts 
• Can reward poor resource 
management 
• Increases vulnerability, reliance on 
external relief (government & donors 
etc.) 

Risk Management 

• Investment 
•  Short-term—EWS, networks 
•  Long-term—institutional  

capacity, structural adjustments 
• Pre-impact 

•  Mitigation, risk reduction 
•  Test system brittleness 

Promotes improved stewardship 
of natural resources 

•  Identifies and  Reduces 
vulnerability, builds self-
reliance 
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Crisis	Management	

Investments	
Costly	+	costs	of	inac5on	
Repeat	past	mistakes	
	

Post-impact	
e.g.	Drought	relief	

Treats	the	symptoms	of	
vulnerability,	i.e.,	impacts	
Can	reward	poor	resource	
management	
	
Increases	vulnerability,	reliance	on	
external	relief	(government	&	
donors	etc.)	
	
	
	

Risk	Management	

Investment	
•  Short-term—EWS,	networks	
•  Long-term—ins5tu5onal		

capacity,	structural	
adjustments	

	
Pre-impact	

•  Mi5ga5on,	risk	reduc5on	
•  Test	system	briNleness	
	

Promotes improved 
stewardship of natural 
resources 

• Identifies and  Reduces 
vulnerability, builds self-
reliance 

Wilhite 2015 



 
Drought-Resilience Goals 

Goal 1: Data Collection and Integration –
key platforms, Modeling and Prediction 
 
Goal 2: Communicating Drought Risk to 
Critical Infrastructure  
 
Goal 3: Drought Planning and Capacity 
Building  
 
Goal 4: Coordination of Federal Drought 
Activity 
  
Goal 5: Market-Based Approaches for 
Infrastructure and Efficiency  
 
Goal 6: Innovative Water Use, Efficiency, 
and Technology 

Goal 1: Data Collection and Integration 
–key data platforms, modeling and   
  prediction 
 
Goal 2: Communicating Drought Risk to 
Critical Infrastructure  
 
Goal 3: Drought Planning and Capacity 
Building  
 
Goal 4: Coordination of Federal 
Drought Activity 
  
Goal 5: Market-Based Approaches for 
Infrastructure and Efficiency  
 
Goal 6: Innovative Water Use, 
Efficiency, and Technology 
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•  Develop and coordinate partnerships: 

networks of practitioners public-private: 
map decision-making arrangements  

•  Advance earth system observations and 
prediction capabilities 

•  Construct risk profiles:  the role of rates of change 
in trends,  frequency, and magnitude  of extremes 
at different scales 

 

•  Capacity and Coordination: Integrate 
Research, Observations, and Assessments into 
early warning information on critical transitions 
and capacity for response  

•  Overcoming impediments 
          -   Do this for a long time 

From Risk to Resilience:  
      Research-based Integrated Information Systems 



From Information to Behavior Change 

Sometimes I think the collaborative process would 
work better without you 



•  The number of states, communities, and institutions with 
improved capacity to inform risk management and reduce 
exposure to climatic risks (compared to previous droughts) 

•  The number of staff in or working with those institutions trained 
to develop and communicate local drought information and 
help reduce impacts 

•  The number of research-based projects that conduct and 
update drought impacts and user needs assessments in 
drought-sensitive parts of the US and communicate the results 
to the public 

•   The percentage of the U.S. population covered by adequate 
drought early warning information systems  

Are we better off? NIDIS goals 
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Challenge:  Sustaining networks across 
Research, Observations, Services and 
Decisionmaking within regions and countries 
•  ensure that priorities, smart practices, 

responses are identified, supported, secured 



 Preparedness  
& Adaptation 

Thank you! 

NDMC 
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“Today, I signed the National Integrated Drought Information 
System Reauthorization Act into law. To complement the 
National Integrated Drought Information System, as part of 
my Climate Action Plan, federal agencies have also 
formed a National Drought Resilience Partnership to help 
communities better prepare for droughts in the long term, 
and prevent the worst impacts on families and 
businesses”   
March 6, 2014. President Obama  
 



•  The quality of information that has value, and is 
available and accessible to decision-makers at all 
levels 

 

•  Governance structures that facilitate better capacity 
development and decision-making coordination in 
practice 

  

ICSU, IPCC, …. 

Knowing  more….and…..making better, not just 
“any”  decisions 



• “Risk” …….… 

• “A measure of the probability and severity of adverse 
effects”  Lowrance, (1976) 

• “What can be done in what time frames, what are the 
tradeoffs, and what are the impacts of current decisions on 

future options/consequences”  Haimes (1991) 

• The effect of uncertainty on objectives ISO 31000 (2009) 

• "ability-to-sleep-at-night test" 24 


